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graph without previously enlisting the services of 
a trained morphologist, with special knowledge of the 
group, to correct and revise the introduction and the 
morphological details in the description of the genera. 

A monograph written by Mr. Cash, with the co¬ 
operation of a good morphologist, might have been 
one of really first-rate importance. As it now appears, 
however, useful as it may be in some respects and 
valuable in others, it is not complete, and does not 
constitute a serious advance of knowledge. 


OUR BOOK SHELF. 

Physikalisch-chemisches Centralblatt. Band i. and 

ii. (in parts). (Berlin : Borntraeger, 1903-1905.) 

We have received the first two volumes of the above 
serial, the first number of which was issued on 
December 15, 1903, twenty-four parts and authors’ 
and subject indexes appearing annually. Besides 
the German title, the cover bears the titles “ Physico- 
Chemical Review” and “Revue physico-chimique,” 
and the abstracts of French and English papers are 
given in the respective languages, all others being in 
German. 

The periodical is edited by Dr. Max Rudolphi, of 
Darmstadt, with the collaboration of chemists and 
physicists in various parts of the world, London being 
represented by Sir W. Ramsay. Most, if not all, of 
the papers abstracted would doubtless be found to be 
noticed in other publications, and although the multi¬ 
plication of such serials is not to be commended, this 
one may appeal to physical chemists who prefer 
to find abstracts on their own subjects separated from 
those of general physics and of inorganic and organic 
chemistry. In order that the serial should be useful 
to workers, it is necessary that the abstracts should 
be given as soon as possible after the publication of 
the original papers from which they are taken. It 
would not be just to criticise a serial in its infancy, 
but some of the abstracts mght have appeared earlier; 
possibly their publication has been unavoidably de¬ 
layed, and as time progresses the cause of this 
reproach will be removed. The periodical is well 
printed and contains many tabulated results. 

The Philosophy of Martine.au in Relation to the 

Idealism of the Present Day. By Prof. Henry 

Jones. Pp. 37. (London: Macmillan and Co.. 

Ltd., 1905.) Price is. net. 

This thoughtful and eloquent address, originally de¬ 
livered at the celebration of the Martineau centenary, 
contains much more about absolute idealism than 
about the philosophic system of the great Unitarian 
preacher. Prof. Jones, after pointing out the close 
agreement between Martineau and the Idealists in 
several respects, finds his text in the division made 
at the beginning of “ Types of Ethical Theory ” 
between systems that start with nature or God, and 
those that start with the spirit of man. Absolute 
idealism, of course, ranks under the former head, and 
the idiopsychological ethics of Martineau under the 
latter. So in the remainder of the paper the doctrines 
of absolute idealism are re-stated in a form such as 
might rob Martineau’s chief objections of their force— 
the objections, in particular, that ethical interests are 
not conserved, and that a refusal to sever man from 
nature and God means that man is merged into them 
and lost within them. Whether the reader will think 
this re-statement absolutely convincing or not will 
probably depend on his previous sympathies. Prof. 
Jones takes occasion, in passing, to notice the 
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similarity of Dr. James Ward’s “ activity ” and 
Martineau’s “ free will ” as philosophic explanations, 
and takes occasion, too, as in many other recent 
utterances, to have one or two clever flings at the 
Pragmatists. 

The Romance of the South Seas. By Clement L. 
Wragge. Pp. xv + 312, with 84' illustrations. 
(London : Chatto and Windus, 1906.) Price ys. 6 d. 
net. 

In connection with Mr. W’ragge’s work as Govern¬ 
ment Meteorologist of Queensland, he paid a visit to 
New Caledonia, with the view of establishing a 
weather-observing station there. In this book he gives 
an account of his visit to the island, and also to Raro¬ 
tonga and Tahiti. W’e wish there were more inform¬ 
ation in the book about the meteorological results of 
his journey. The volume contains instead simply a 
chatty account of the islands; and the most interest¬ 
ing matter is the author’s visit to the convict prisons 
in New Caledonia. At Tahiti he paid a pilgrimage 
to Point Venus, where Cook on June 3, 1769, observed 
the transit of Venus. The author is enthusiastic over 
the scenery in both islands, and the only thing that 
justifies the mention of “romance ” in the title is the 
spell of their scenery. The author’s style is very dis¬ 
cursive, and the book is full of smoke-room gossip 
and snatches of sailors’ songs. It is illustrated by 
some good photographs, and in an appendix is a list 
of some shells and corals which the author collected 
in the Society Islands. 

The Wild Fauna and Flora of the Royal Botanic 
Gardens, Kew. Kew Bulletin of Miscellaneous 
Information, additional series v. Pp. vii + 223. 
Edited by Sir William Thiselton-Dyer. (London : 
H.M. Stationery Office, 1906.) Price 2s. 

This volume is the combined work of a number of 
well-known zoologists and botanists, each of whom has 
made a special section the subject of his own investi¬ 
gation ; it. ought, therefore, to be exhaustive and trust¬ 
worthy, as indeed it appears to be. The chief interest 
attaching to a catalogue of this nature is in relation 
to the Important evidence it will afford in the future 
as to how a country fauna and flora become 
gradually modified as their surroundings become 
altered with the incoming of suburban conditions. 
Many such changes have already taken place in the 
animal and vegetable products "of Kew; and many 
more are likely to take place in the near future. One 
of the most remarkable instances of adaptation to new 
conditions in the London parks and gardens generally 
is afforded by the wood-pigeon, which in the country 
is one of the wildest and shiest of all birds. A con¬ 
servative spirit—possibly in the case of the mammals 
a little too conservative—we are glad to see, obtains 
in the matter of nomenclature. R. L. 

Physical Chemistry, and its Applications in Medical 
and Biological Science. By Dr. Alex. Findlay. 
Pp. 68. (London : Longmans, Green and Co., 
1905.) 2s. net. 

This little book makes its appearance at an opportune 
moment, for no one engaged in biological work can 
now neglect the teachings of physical chemistry, and 
the great influence which this branch is exercising 'on 
the development of the biological sciences. It is just 
the sort of work the physiologist, pathologist, bac¬ 
teriologist, and scientific medical practitioner need— 
brief and at the same time dealing in a simple manner 
with fundamental facts. The author thus reviews 
diffusion, osmosis, cryoscopic methods, and the study 
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of osmotic pressures in plants and animals, chemo- 
taxis, the theory of ionisation and its application to 
the germicidal action of disinfectants, the permea¬ 
bility of membranes and the influence of this on secre¬ 
tion, the velocity of reactions, catalysis, colloidal solu¬ 
tions, and the bearing of physical chemistry on serum 
therapy, in which connection the work of Ehrlich, 
Arrhenius, and Madsen is briefly reviewed. Alto¬ 
gether this book supplies a decided want, and can be 
thoroughly recommended. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Osmotic Pressure. 

In the issue of Nature for May 3 (p. 19) appeared an 
abstract of a recent paper by Prof. Kahlenberg on 
“ Osmosis and Osmotic Pressure.” In Prof. Kahlenberg’s 
paper, and also in the abstract, it is claimed that his ex¬ 
periments invalidate van ’t Hoff’s theory of osmotic pres¬ 
sure, by which the concordance between the pressure of 
gases and the osmotic pressure of dilute solutions was 
established. As the basis of that theory seems sometimes 
to be misunderstood, may I be allowed to recall the prin¬ 
ciples on which it is founded? 

In a paper published in the Zeitschrift fur physikalische 
Chemie for 1887, van ’t Hoff showed that, from the well- 
known experimental relation between the solubility of a gas 
and the pressure, it followed by a simple application of the 
second law of thermodynamics that the osmotic pressure 
of a dilute solution must possess the same value as the 
ordinary pressure of a gas at the same concentration. The 
solution must be so dilute that the dissolved systems, each 
made up of a particle of solute as nucleus, and the portion 
of solvent which it influences, are beyond each others’ 
spheres of action. The proof has been put in a modified 
form by Lord Rayleigh (Nature, 1897), and Prof. Larmor 
has obtained the same result by using the fundamental 
conceptions of the molecular theory as a basis, instead of 
the experimental solubility relations of a gas (Phil. Trans., 
A, 1897). In all these proofs no assumption is made as to 
the nature of osmotic pressure. It may be due to molecular 
impacts or to chemical affinity, or to some other undis¬ 
covered cause. The strength (and weakness) of a thermo¬ 
dynamic proof lies in this very independence of assumptions 
as to the mechanism by which the effects are produced. 
Prof. Kahlenberg and his followers seem to consider that 
the thermodynamic theory of solutions stands or falls with 
the hypothesis that the pressure is due to molecular bom¬ 
bardment. 

If the conditions assumed in the proofs are realised, the 
whole authority of thermodynamics goes to support the 
result. The importance of experiments on osmotic pressure, 
such as those of Prof. Pfeifer, Lord Berkeley and Mr. 
Hartley, and Prof. Kahlenberg, lies in the question how' 
far the assumptions made in the thermodynamic proofs can 
be realised experimentally. This is a much humbler rdle 
than that assigned to the experiments by Prof. Kahlen¬ 
berg, who claims that the application of gas laws to solu¬ 
tions is based on the few observations of Pfeffer and others 
by which those laws have been verified directly. Never¬ 
theless, the experiments are of great interest. The gas 
value for the osmotic pressures measured by Pfeffer shows 
that the conditions laid down in the thermodynamic theory 
are realised in practice: (1) that for sugar solutions in water 
an approximately perfect semi-permeable membrane has 
been obtained ; (2) that no selective action such as could be 
produced by a Maxwellian daemon is in operation ; (3) that 
the molecules of cane sugar in solution are the simple mole¬ 
cules indicated by the chemical formula, though they may 
or may not be combined with solvent molecules; (4) that 
a solution which is dilute in the thermodynamic sense can 
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be realised at possible concentrations ; (5) that a theory 
deduced for volatile solutes may be extended to other cases. 
When other solutions and different membranes are 
employed, one or more of these conditions may fail, and 
the theoretical value be beyond the reach of experimental 
attainment. Prof. Kahlenberg remarks that because a 
semi-permeable membrane does not exist, a theory which 
postulates one cannot be maintained. We might construct 
a parallel statement by saying that because a frictionless 
piston is not practically obtainable, in Carnot’s engine and 
the science of reversible thermodynamics physicists and 
engineers have imagined a vain thing. 

But I may point out that at least two perfect semi- 
permeable surfaces are probably known : (1) when a solu¬ 
tion freezes to give the solid of the pure solvent, the solute 
is compressed into a smaller volume of liquid solution; the 
surface of the growing crystals is semi-permeable. 
(2) When a volatile solvent evaporates from the solution 
of a non-volatile solute, the free surface of the liquid is 
again a semi-permeable membrane. From these two facts 
follows the validity of the thermodynamic relations between 
the osmotic pressure on the one side and the freezing point 
and vapour pressure on the other. This is important, for 
it enables us to use measurements of freezing points or 
vapour pressures when it is not possible to realise the 
experimental conditions necessary for a satisfactory deter¬ 
mination of the true osmotic pressure. 

Osmotic pressure is a thermodynamic conception. The 
pressures observed in practice may or may not represent 
the same thing. We may define osmotic pressure as the 
excess of hydrostatic pressure it is necessary to exert on 
a solution in order that it may be in equilibrium with the 
solvent through a perfect semi-permeable membrane. 
With this definition we may use the conception of osmotic 
pressure as a basis for a Carnot’s cycle and a thermo¬ 
dynamic theory of solutions. Prof. Kahlenberg writes that 
opponents of van ’t Hoff’s idea have generally held that 
the so-called osmotic pressure is an ordinary hydrostatic 
pressure, brought about by the entrance of liquid into the 
osmotic cell. It is delightful to find one point at least in 
which the supporters of van ’t Hoff, and van ’t Hoff him¬ 
self, are in complete agreement with his opponents. 

In the abstract of Prof. Kahlenberg’s paper which 
appeared in Nature we are warned that, among the general 
ruin of physical theories which is to follow his experi¬ 
ments, the hypothesis of ionic dissociation is involved. I 
confess that the warning leaves me unmoved. The idea 
that the ions of electrolytic solutions are dissociated from 
each other during their movement (though possibly or 
probably combined with the solvent) is required by the 
electrical phenomena. The abnormally great osmotic 
pressures of certain electrolytes dissolved in water indi¬ 
cate some kind of dissociation, but cannot tell us whether 
or not that dissociation takes place so as to give rise to 
electrified systems. In simple salts such as potassium 
chloride, which we know by their electrical properties to be 
electrically dissociated, it is difficult to see how a second 
kind of simultaneous dissociation could occur. But that 
non-electrical separation is sometimes found is indicated 
by some older experiments of Prof. Kahlenberg himself, 
who found that solutions of diphenylamine in methyl 
cyanide show abnormally low molecular weights, but are 
non-conductors of electricity. The theory of ionic dis¬ 
sociation rests upon electrical evidence, and by such evidence 
it must be tried. W. C. D. Whetham. 

Trinity College, Cambridge, May 12. 


Considerable importance seems to be attached to a 
recent paper by Prof. Kahlenberg on “ Osmosis and 
Osmotic Pressures ” (Jour. Phys. Chem., vol. x.)* as is 
evidenced by a separate summary published in Nature 
(May 3, p. 19). In these circumstances it may not be out 
of place to point out that the conclusions Prof. Kahlen¬ 
berg deduces are not warranted. 

On p. 142 he says “ indirect measurements of osmotic 
pressures . . . from vapour tensions . . . involves the 
assumption that the gas laws hold for solutions.” This is 
contrary to fact. We have shown experimentally (see 
vol. Ixxvii. Proc. Roy. Soc.) that aqueous solutions of cane 
sugar give the same osmotic pressure whether observed 
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